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i§£ System for measuring and automaticaliy compensating for the cdstortlons of a connection ostwesn 
a telephone apparatus and a central voice processing unit. 



@ Ths central unst {':*} comprises a distortion sam- 
pler (1$s Including s spectra; sound analyser and a 
memory for r^corcS^g tho digits! data of at 'east one 
reference sound. The c&nirai unit by means d the 
snakes? analyses s sequence of such sounds which 
are received dy way of the telephone sine (II. 13) 
and makes a compsdson with ths? recorded data, It 
thus produces a measurement of the frequency 
sponse oi tie transmission, that is !o say distortion 
and attenuation Introduced by the telephone connec- 
tion, ifi accordance *iti the various freduenpi&s. r ne 
data of aia? measurement are used by the central 
yrtst 04} to sompsnsats for the signals which are 
successively received by way of the activated tele- 
phone connection. The system composes a portable 
^acoustic devlos pS) >n which the digital dala of the 
t*£ reference sound ars recorded. Thai device may be 
^connected to any feiephone apparatus 112} o* the 
g^g network and comprises g manual control for trigger- 
SSJirig transmission tc to* central unit (14} of the se-- 
ggqusncs of reference sounds after the telephone con- 
05 section t-as been established by moans or the feie- 
Wlphcos apparatus {12}. The portable device (35} may 
jQSiso have 3 rgcoraifsg of a code for identifying the 
user, tor sx&m&is, for use in a vocai posts; system 
%ir: addition m a system in which the central unrt (H) 
•fees a voice recognition device { '• 7} the porta- 
'Vies (35} may have the recording cf a series of 



phonetic prototypes, o; phonemes, ^htcn are spe- 
cific to the particular user, to be transferred to the 
centra; unit io improve the- quality of recognition oi 
the speech iransrr«sted thereby. Aiiema-ively the 
phonemes of different years msy do recorded In a 
memory of thee central omi {145 eno" be selected 
thereby en -ho basis of Identification code. 
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SYSTEM FOR MEASURING AND AUTOMATICALLY COMPafSATING FOR THE DISTORTIONS OF A 
CONNECTION BETWEEN A TSL5PHONH APPARATUS AND A CENTRAL. VOICE PROCESSING UNtT 



The present Invention relates to a system for 
measuring and automatically compensating for the 
distortions o? a connection between a telephone 
apparatus and a central voice processing unit, as 
defined In the introductory porgc-n of cJafrrs 1. 

The Invention may be applied to a telephone 
network in which the users may deposit voles 
messages in digits; form, for example for a vocal 
postal system. 

Systems for the digital storage of messages 
are knowfs : which rnay be selected by passing to 
the central unit digits; codes which sre generate 
for examp-e cy a terminer provided with, a numeric 
keyboard and s display. The selected message is 
then convened «?to vocal form by means of a text- 
speech converter and passers to the caller by way 
of the telephone connection. 

As is known, telephone connection systems are 
subject to some factors which cause distortion and 
degrading of me quality of the transmission, both 
because ;he signal transmitted Is limited In fre- 
quency, so mat there is a lose in respect of the- 
i;;fo:mation available at the source, and because 
the microphone and (he telephone iines have a 
certain frequency response curve which rr^sy vsry 
from one apparatus to another end from one line to 
arrester, sod because Jhe connection always 
supserlmposes a certain 'eve; of noise on ths 
transmitted signal. 

The object c» the present invention of to pro- 
vide an apparatus capable of improving the quality 
of rhs response oi tt-e centre! unit by telephonic 
means, automatically compensating for the distor- 
tion effects which are Introduced in She connection 
between the telephone apparatus and the central 
voles processing unit. 

This object is met by the compensating system 
defined in claim 1 . 

in particular tne system according to the Inven- 
tion may comprise a portable acoustic device ca- 
shable of being connected to any telephone appara- 
tus of the network, ee^ng provided with a memory 
for recording s series of digits! data corresponding 
to a sequence of reference sounds for calibration of 
the connection, and a converter for converting 
these data into the corresponding reference 

These and othsr features of the Invention will 
be more clearly apparent from the following de- 
scription cl s preferred embodiment which Is given 
by way of flon-8fn?8ng example with reference to 
the accompanying drawings in which: 



Figure i Is s general diagrammatic view of a 
telephone connection incorporating a system for 
measuring and automatically compensating for sine 
distortion In accordance- with the invention. 

Figure 2 Is a block diagram oi a portable 
acoustic device for calibration of the telephone 
connection. 

Figure 3 Is a block diagram of s central unit 
for compensating for the distortion. 

Figure 4 is a eicc*; diagram of a portabie 
acot;sf:c oevice for predisposing for compensation 
of the distortion. 

Figure 5 Is a diagram illustrating -he energy 
of the background noise and the energy cl the 
varices frequencies oi the acoustic signs; in the 
connection, and 

Figure 6 snows s series oi diagrams illustrate 
ing fhe compensation system. 

Referring so Figure 1. reference numeral 10 
generally indicates a telephone exchange, for ex- 
ample an exchange for private networks, commonly 
known as a PABX, whron Is cspsbie oi operating a 
plurality of telephone sines U connected to otim 
user telephone apparatuses 12. Also connected to 
fhe PASX 10 by means of a cable ;3 for transmis- 
sion of speech in analog form -ft 2 central voice 
processing unit 1* capable or storing messages is 
digital form and processing them end selecting 
then- for re-transmission. 

The apparatuses 12 may ix? of the multi-tons 
type, mat :s to say th-*y a/i SUC h ^ s to controi fhe 
seloctlon of fhe user called and ctner funetiens of 
the connection by means oi a series cJ acoustic 
signals of vshous frequencies. These acou-skc sig- 
nals may be generated by actuating the numeric 
keys of fhe csuei keypad IS or by means of codes 
recorded in a suitable memory. The central unit 14 
comprises a unit for measuring sod compensating 
for the distortion of fhe connection, being generally 
indicsted by reierencs numeral 16 (see Figure 21. 
ft'hlcn will be described !rt greater detail hereinafter. 

Trie central unit 14 may also comprise a de- 
vice 17 (see Figure 2} for phonetic speech recogni- 
tion, for example of fhe type descfipad In our 
published patent application EP-A 0 108 SOS. Also 
connected to the centra; unit 1 4 Is a mass storage 
means, for example, formed by a magnetic dish 
reading end recording unit 18. in such a esse the 
central unit 14 comprises a processor or CPU 19 
(see Figure 3} capable of providing control for the 
recognition device 1? under tne centre? of a suit- 
able program recorded in a read only memory 
(ROW) f-?S. The device it Includes a sampler Z\ 
and a spectrum analyser formed oy a series of 
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digital band pass Inters 20. The signals emitted by 
the filters 20 are first converted into digit;;! vaiues 
by an A'D converter 22 .ana then analysed and 
compared with e, series of sample phonemes re- 
corded m a phoneme msr-nory 23. 

The centra; unit -4 may siso comprise a syn- 
thesiser 2S for converting digital date into cor- 
responding scenes to be sranstufttsd by way oi -he 
cafcfe f3. She PASX =0 and the line 11 to the 
connected telephone apparatus 12. 

In accordance With another apo^csisor- the cen- 
tos! unit 14 <nay be included in a voice pasta! 
system iff which the received messages are se- 
corqec; under the controi oi tne CPU selsctlveiy in 
certain postcodes of the mass storage means °S. 
Those messages oan os subsequently ssieeted by 
She callinc user, for example by means of an iden- 
tification number. 

The ynif ;§ comprises means for measuring 
tho distortion introduced in the transmission by the 
telephone communication. Such measuring means 
compose a permanent memory 27 -see Figure 3} 
formed by a first region of & read onsy memory or 
ROfvf SS in which there is recordset a series of 
digital data corsesponcllng to one or mce reference 
sounds. Such date ;nciods an item of data which ss 
indicative of She isvei of energy oi a series of 
bands of frequencies contained in the- reference 
sound. A second region 28 of the- «0'vt 28 may be 
recorded with a euiiabi* program to permit a micro- 
processor SO -o iarry out the aDove-mentsoned 
measurement operation, the results oi which are 
recorded in a memory i&AM) 34, as wis be de- 
scribed n't gteaier ds>t3« hermafter. 

Toe measuring means further comprise a spec- 
tra! sound analyse; 3t formed by sn ansltxj-digrtai 
converter 32 and a bank of fitters 33, Each filter 33 
Is mads active by the microprocessor 30 to isolate 
she frequency band o* a sound from a;i the ether 
bands of frecusneies and to emit a diguai sound 
•noleative of the energy or ievei of trie sound whipd 
Is filtered in that we.y. 

The measuring and compensating system also 
comprises moans for transmission of the sequence 
of reference sounds for automatic any transmitting 
said sounds as soon as the connection between a 
telephone apparatus 12 and the central unit H is 
establishes. Preferably such transmission mssos 
comprise a portabis acoustic device 35 tsee Fig- 
ures 1 and .?.), which Is prefersbiy of pocket size, 
for 5.-:<amp;c- an eiecfrorrssgnetic or acoustic coupler 
known per se which Is oapafcie- 0; being connedt^d 
or coiipio-d to sr;y telephone apparatus 12 of the 
nefA-ci?? for- fransfnission on ifte tins 11. The device 
35 esss-iiiaiiy scfnprisss s m:cropn?cesscr 3S {see 
Figure 4} vfhich can be coniroiisd for a transmis- 
sion operation b> a program recorded in a ; 'hst 
portson 37 of & ROM 35. 



Another porticrs 33 of she ROM 3S or; the other 
hand Is reooro-S'd >;th s series dighas data cor- 
responding ;o thi aPov ; e~mert:oaec; reforonco 
sound and thus identical to ass 'data recorded In 

s tn* r--sgiof- 27 of tne ROW 2$ {see Figure 3i ot iha 
:.:r!!t 17. The -eocided rafsrsncs loun-i corrionsgp 
various frequencies. Th.g refsreoce scuno 1 :s tisns- 
m:tisd a prsdets ; m:ned numo%r c- -in-os a'ternste'y 
vsitn periods, s-ience. It <s aisc passlws to use 

•■'} and transmit ?, predeterm^-ec sequence of soorsds 
w:th different apeotrai cr;aracteri^;os. 

synthesis^ ^1 which ;s capabte of q-jf-ir 3 t:f.- :r. f 

COrreSOCnding rsfere.-.cs- >X.-jr>0 for .js-im 3$ri*S Or 

ts data which ate recorded in the po---:ori 39 of the 
P.OM .36. Trial sx;nd is amp'i'tea by an amp.-'iler 
A3 to 3 preset ievei to bs transmitted ey >vsv of a 
transmitter 40 wr,tch can be cc«»:9-i to ttt:? rr;j.-r.> 
phone 43 of the telephone apparatus 1i; (see Rg- 

20 ure 1) after the connection to trc contra; cmt 14 
has besn s-staDiislied. 

The device 35 ;se6 Figure further compnsss 
a fcarte^v po^er suopiy : -o: OD?--a-i^n thfeF&of and 
a single manual controi memoes forme:! by a «y 

& 46. The ia^te-- :s operafa-e fq activate the micropro- 
cesser 38 for sequentially fsadino the data 0: the 
reffcrertce sound which are recorded In the podlon 
CiS of the ROM 36. Flne.'ty She device 35 comprises 
a visual indicator 4'f which is -crmeo tor sxamote 

so by sn LED which Is controiieo by the microproces- 
sor 36 in such 3 way as to remain liiuminated 
throughout th* opeiaiior; of readif : -; the ROM 38. 

in order to effect compsnsatlor-- of distortion 
and background noise which are introduces by the 

55 line t1 {Figure Hi, the user, by means of the u«jal 
keypad IS of tne telephone apparatus 12. first 
makes a teiepnene connection to the centra: unit 
~4. The oser then corpses the oevice 35 to tne 
microphone 43 ano actuates the key 46. The 

*5 microprocessor 3S (see Fours 4) then car-iq- out. 
in *e por-3on 3$ or the «Ofvi 38. the oos-at-on of 
reading the data relating to the reference sounc. 

Those data, by way of the syn-hestser 41 ar;d 
the ampiifier 42, repija-ediy gette'ate the reference 

4$ so-jnd wh^cb ;s spaced by periods of silence. 

The sound which is generated in that way :;: 
transmitted by way of the line 1, the PA8X ;0 and 
the cable 13 to the ce, r -tra; unit -4 at wntcn they 

so stlor; and With the addition of a cacKgrccnd noise. 
The microprocessor 30 ot the ur-.x 16 (see Figure 
3}. under the centre* oi the proerem from the 
region 5$ of She ROM ?.?>. new activates the various 
filters of trs array 33, producing tne d^ta; aata n 

55 respect oi the levels of energy of the noise re- 
ceived and the venous frequencies of the scene. 
The microprocessor 30 also- compares the daia 
obtained In that -vay to the oc-rresoonding jaia 
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recorded in the memory 27.. recording the result of 
that CGmosnsoo in the registers o? the operations! 
memory 3-1. The diagram in Figure 3 indicates in 
oorulnuous ; -;3 the theoretical levels of energy or 
me noise and the sound which is analysed st 
successive lime Intervals, it aiso shows in broken 
lines the level of energy of tne noise received and 
the soi-sn-s received. 

in particular me microprocessor 3G is con- 
trolled by the program recorded in tie region 28 of 
the HCM SS, osmg capable of producing; In depen- 
dence on the frequency, a line transfer Junction h 
(Figure 6s). which is an unknown, and the noise 
specsrum R (Figure Si;} which i-s introduced by trie 
lino t1, which is soother unknown. That program 
comorfses an algorithm such as to resolve ths 
following system of oquaiions- 

in those operations R, 'Figure 8c) and R a - 
{Figure Sd) respectively represent the energy 
(Figure 5) of mo noise received by the unit 16 
{Figure 3) end that of the noise emitted by the 
transmitter 40 (sss rigors f; white 8. {Figure Se) 
and 3, (Figure 8f) respectively represent the en« 
orgy cf the spectrum of the signs! of the sound 
received by ths unit 15 i Figure 3} and that of the 
spectrum of the signs) trsrssrrsiUsd by the transmit- 
ter 40 {Figure 4). The microprocessor 30 repeats 
the program for the various bands of frequencies 
represented in me sp-scfra of the diagrams so Fig- 
ure 8 and ear* thus define in digital form the 
frequency response curve of the telephone connec- 
tion and the noiss generated thereby. 

The result which is defined in that way is 
recorded in the registers of the memory 34 and is 
subsequersiiy used by the microprocessor 30 dur- 
ing transmission try way of the same telephone Sine 
in order uj compensate for distortion therein. For 
that purpose the microprocessor 30 is connected to 
the CPU 18 whersoy U\ the subsequent transmis- 
sion phases there is a s reduction in a cause of 
uncertainty so respect os automatic speech recogni- 
tion and the quality of the servos in voice recogni- 
tion sndf'or voce! post applications is improved. 

;n accordance wsth another aspect or the inven- 
tion the ROM 3S (Figure 4} of the portable device 
3S comprises another region 48 in which there is 
recorded a distinctive identifJcaUcn cods for the 
individual device 35, which is thus distinctive of its 
bearer user. The program recorded in the region 
3? of the ROM 38 is such as to condition the 
microprocessor 30 to transmit the identification 
code to fho central unit 14 (Figure 3} immediately 
after the region 39 of the ROM 3$ has been read. 
'That cods =s recognised by the CFU 19 of ths 
central unit ;4 which then permits the other oper- 
ations envisaged for ths connection. 

The irismlilcsflon cede may aiso ho distinctive 



of a corresponding voice post box of a disk unit \S 
(eoo Figure 2). The central unit ;4, after the rec- 
ognition phase, may then control the bisk unit IS 
{Figure :5- in such a *vay as to transmit to ths user 
the messages contained in the corresponding voice 
post pox or io transfer same te 5 voice pest box of 
another user by coupling It to the name corre- 
sponding to that identification code, as the sender, 

Feeeption of the new message hy the centra! 
unit 14 is compensated with the data =ri respect of 
distortion and the noise which are received from 
the measurement operation previously carded ouf : 
lor the characteristics of the line ■ i wnich is active 
at ^si tsme. by the microprocessor 30, and re- 
corded in me RAM 34 of the oomooosation unit ; S. 
In that way ths user who ss the bearer of the device 
35 may interrogate his voice post bos by way o? 
any telephone apparatus 12 (see Figure 2} of ths 
network sod possibiy Oy way oi a tylopbono sp- 
paraius of a public nstwofk which is outside ths 
PABK tO to which the PA3X10 Is connected, in 
that case the compensation effect produced by the 
centrsi unit 54 also takes account oi trie distortion 
and ths noise introduced Into the transmission by 
ths connection asfween the PASX to and the out- 
sido telephone apparatus. 

in a system in which tho central onlt 14 com- 
prises the voice recognition device 17, for the 
putposes of Improving speech recognition, the 
memory 23 of the device (see Figures 3 and 4;- 
may con-air; In different sections an archive record 
of the prototypes snd phonemes relating to each 
user. The CPU ;S, in response to re-cognition of the 
identification code sent by the device 35, then 
selocls -he corresponding section of the memory 
23. Comparison of the massage to be recorded is 
then effected with the relevant prototypes of the 
specific user whereby voice reoogniiioo will be o; 
the "speaker dependant" type and ss thus more 
precise. 

Alternatively the recognition device 17 may do 
provided with a collection of phonetic prototypes 
which are recorded In the memory and whlcfs 
represent with some degree c? approximation a 
vast population of different voices. In thai case 
codes suitable for identifying the user voice are 
recorded In a section -19 of the ROM ss of the 
portable device 35. Those codes are transmitted to 
the central unit 14 after the user identification code 
ana enable the CPU is to select from the memory 
23 the prototypes to be used for recognition of the 
speech transmitted from that pedicular user. 

In such "speaker dependent." speech recogni- 
tion situations, before the recognition operation the 
central unit 14 may compensate for reception of 
the voice rnessage with the data in respect of 
distortion 3nd noise Introduced by the telephone 
connection and received following reeding of the 
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region 39 of she ROM SS of the portable device 35. 
Attarostlvsiy she central unit i 4 may vary the orotc- 
types «r;d the phonemes selected in the memory 
.5.3. if accordance with such data. 

In accordance an alternative embodiment: in s 
system comprising t?so voice recognition device 17. 
the section 4$ os the ROM 38 c! the podac-i;? 
devise 35 may be recorded v/ith a series of pho- 
netic prototypes formed by y-'ords or syllables or a 
series of simple phonemes originally pronounced 
by the specific user bearing ihs dewcs 35. After 
the IdantiflcriSlon cods for the section 33 has been 
transmitted to tie central unit t4. She microproces- 
sor 36 causes the rsccrdirsg of the prototypes or 
the phonemes in the section 4S of the ROM 3S to 
be transferred io the memory 23 of the centra! unit 
14. Irs ;hsv svsy ;he r-x-egnition dev-ce 17 cart bs 
adapted So the voice oi She user carrying the ds- 
v;o« 35. ivithout she necessity fo have ^ecoifss to 
phonefx: prototypes which pre-exist In the device 
17, whereby I he CPU ;£< performs comparison of 
the phonetic prototypes or phonemes received wish 
she phonetic prototypes originating from the spe- 
cific dearer user, io that case the central unit 14 
provides a compensation effect which takes ac- 
count only of" She item of data supplied by the 
noise, which is used to establish the silencs-voscs 
separation ihrsshoks. 

Various modifications and improvements may 
be made in the sbcvedsscrlbed compensation sys- 
tem without thereby departing from the scope of 
She invention for esample She CPU is and the 
microprocessor SO of the central unit "4 may be 
replaced by a single common processor end the 
hvo memories l;4 and 34 may be reptaced by a 
single RAiv-. in addition the memory S3 may be 
rep-laceo by s section of ROfV:. Similarly -he array 
o? ftiie-'a 33 ano She converter 32 may be rjart of 
the filters £Q arid the converter 22 of the recogni- 
tion device 17. Finally -he central onst 14 may be 
formed by a personal computer in which boards 
are fitted to perform the functions of the units is 
and 17. 



1. A system for measuring and automatically 
ccrnpe-nsailng for the distortions of a connection 
between a telephone apparatus (12) and a central 
voice processing unit (14) for a telephone network 
composing at least one telephone Sine (11), charac- 
terised in that the csntrai unit {1 4) comprises msa- 
suring means ;1§) which are activatabie after a 
telephone connection has beer, established on the 
said Sine ttl). ?or measuring the distortion intro- 
duced in she transmission by the telephone line. 



and compensation means (;j0. 34} cor 
measuring means {IS; for ccm&ens 
dlstoriicn. 

a. A systerr: according to cia$r 
tensed in that she measuring means • 

digital data relating So analysis of a 
reference sounds, a spec-; 
for converting the sounds n 

the theoretics; dig-tat data •-. 



; comprise 
theoretical 
poenes of 
sound analyser {?.!} 
reived Into a series of 

:n tha elective d;giU; 



data octained by the spectra- analyser Q;) L;pon 
tfi-3 K:copt;on of a sound corresponding to :he 
reference sound by *ay of the teiepbore line i 1 1 ) 

3. A system acoordlng to oisiini chaf&c- 
teds«d by means (35J for transmission of a se- 
quence of reference sounds co-operating with ths 
telephone apparetos for rtsnsmlrtino the said 
s-sciLien^s oi sounds the ;<sis-pi - : cne 3ppar3R:s 
(12) has established the -eleptiono connection ;o 
the centra: unit {14}. 

4. A system iccerdlrsg to oiaim 3 chaf.ic- 
tensed In thai the fansm-ssiori means (35; com- 
pass s memory (35- for recording the thecreticai 
digital data, anc a converter (41) for concerting th:s 
data into the corresponding reference sounds. 

5. A system according to claim 3 or 4, charac- 
terised in that ths transmission means {35} com- 
prise a portable ico^SvC devce capable or being 
connected to any tslephone apparatus (12) of the 
network, the portable devsce oo.rr;prls:ng a mam-ai 
contrc; metnoer {46; for causing wading oi the 
memory ;39) g.n<s generation of *e seousnce oi 
reference sounds which are thus transmitted oy 
msans of me teieohone -apparatus {15} to which ;t 
is connscfed. 

S, A sys-em soccrciinQ to cia-m 5. cha-ac- 

rnesns (48} for Signalling to toe centre; unit ;'14- the 
Identity of the po-tabSe device irxiependeniiy of ihe 
te ; ephcne apparatt-s to which It Is connected. 

7. A system according to cistm 6. charac- 
terised in that tha staffing r;;e<;ns comprise an 
idenflficatiOr; code recorded In the memory ;4S; 
and capable oi being recognised by the centra; :..n!s 
(14). 

8. A system according to claim 8 or 7, charac- 
tered In that the portable dev^e ;'35) is an scons- 
tic or electromagnetic coupler which can be coco- 
led to the miC-ophone (43) of the telephone ap- 
paratus (12}. 

§. A system according to any of c;alms 8 to SI 

:if*$ a voice post installation composing for each 
i-3&r s pes; bos (iS} In which the voics messagss 
addressed to the respective user can be recorded 
in digital form, characterised in that the central tjr<IS . 
(U) Is conditioned by the ide;rfi?scarion code to 
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select the respective post box it St in such a way 
as to make the vo-.cs message ^corded therein 
available at the telephone apparatus (13) to which 
the portable device {35} is connected. 

10. .A system according to any of the precec- s 
Ing claims 5 to 3, characterised !n that -he spectra; 
analyser {31? comprises an array of band pass 
filters (33), each being capable of isolating a cor- 
responding irsqysncy r&'igs. the measuring means 
{16} eeing, capable of producing a curve in respect io 
of me frequency response of the telephone lirte. 

n. A system according to claim 10, charac- 
terised In mat the sequence of reference sounds 
Includes at least one period of silence, the measur- 
ing means {16} also being eapadle of measuring is 
the strength of the noise generated by the sine 

i£. A sy*tpm according to claim 11, charac- 
terised If; that the compensating means {30, 34) 
are controlled by the measuring means {18} in so 
such 2 way as to compensate poth for the noise 
":>,C!.o-<o « tclcof ca "e < , * and the ievei 
ar:d the frequency characteristics of the received 
sowed . 

13, A system according to claim 12, ehsrac- as 
tensed in that the central unit {14} is eapab;e of 
calculating both the energy of the- nolss received 

and she variation 5n energy of trie acoustic laves in 
each frequency or the sound received, the energy 
of the noise and the venation being stored {34) tor sc 

reconstruct the transfer function or the telephone 
tine {"! 5} during the connection. 

14, A system according to any o? the preced- 
ing clams, charac:eds-?d in that the central unit 35 
■14} comprises s voice recognition device {17) pav- 
ing a memory *S3J recorded with a series of pho- 
netic prototypes to be compared to the signals of 

the received message, the compensating means 
{18} being capable of medlfiying the phonetic pro- <to 
tetypes or the signets or the message received. 

15. A system according to claim 7 and eia-m 
H, characterises $■ that the phonetic prototypes 
are stored In the memory (43) of so portable 
device (35) and are transmitted to the recognition 
device (17} after the transmission of the identifica- 
tion cods. 

16. A system according to eiaim 7 and ciaim 
14. characterised in that the memory {23} of the 
racoonltion device is recorded in separate regions «? 
wrtfs tde phonetic prototypes of the various users, 

the central un;t {14} being conditioned py the Iden* 
tiftcetion code to select on each occasion for the 
analysis of a message the memory region in which 
trie phonetic prototypes corresponding to that iden- ss 
fificarjen code are recorded. 



17. A system according to claim 6 and ciaim 
14, characterised In that the memory {23; of tee 
recognition dewce -17} Is recorded wrth the oho- 
netic prototypes of s plura^y of voices., the centre; 
unit {54} being conditioned by the identification 
code fa select on each occasion for analysis of a 
message the phonetic prototypes to be used for 
tne user identified in that way. 

IS. A portable device (35} capable of being 
acoustically or ebciromsgnsiiceily eoupiec to a 
telephone apparatus {"52; o? a telephone network 
Incorporating the compensation system according 
to one of claims • to 3. characterised in that {tie 
device (36) comprises s memory {38; recorded 
wsth the sa:d digital data and a converter {41) for 
converting this data into the corresponding refer- 
ence sounds. 

18. A device according to ciaim IS, charac- 
terised in that it comprises a single control member 
{46} for causing reading of the memory {38). 

20. A device according to d&rn IB or ;8. 
characterised in that the memory {33, 48} of the 
device {35} is also recorded with an identification 
cods Identifying the user carrying the device, 

21 A device according to cisim IS. W or 20 : 
characterised in that the memory {3S, 48} o? the 
device {35} is also recorded with a series o? data 
corresponding to ohonemes origins;!;/ pronounced 
by the user of the oevsco. 
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